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LOS ALAMOS PORTABLE BETA-RAY SPECTROMETER

B. H. Erkkila, R. J. Brake, and D. A. Waechter
Los Alamos National Laboratory, Los Alamos, NM 87545

*This work was performed under the auspices of the U. S. Department of Energy

Abstract: The integration of a beta-ray detector to mu’(tichannel analyzer (MCA) and
computer has resulted in a portable spectrometer tcr studying beta rays in the field,
The present detector is a 5 cm diameter by 2 cm thick plastic scintillator mtinufac-
tured by Ilicrnn, Inc. other detectors can easil,y he integrated into the package.
The inteqral instrument package is 15 cmwide by 15 cm high by 25 cm long and weiqhs
less than 19 pounds. Internal rechargeable batteries for 8 hours of field operation
are included. The instrument contains a detector, an amplifier, a multichannel
analyzer, i]nda iiquid cr,ystal display (LCD), A microprocessor controls all the
functions cf the instrum[!nt and is programmed to display all necessary information
and l?~-channel spectra on t.hcl.Cll.

Intrortuct.ion

Th(!problclIMC: t)(!ti~dosin,(?tr’.ystem from I;h[!t,ypicdll.ybroad beta cn~rqy spectra
(?l)c13unl:(!rPcl, i]nd I;hI![!nf’r’(j,y-(lcl][?tlfl(’lltnatur[? of I)othdetector response and dose
(Iistrit)utionin ti’;suo, Ttw id(’,11surv(?,yirlstrum(!ntshould bc snphi!;ticatectenough
to ~c(:ount for I:hi’;(~rl(?rfl,y-d(!ll(’r~~l(!ll(:~,IndI)tmvidc r(!liahlc!dorintetry data r(?qarcllc~,!i
of I.h[!inci(lt:flt,I)(!t{Il~n(?rjJ,y,

!;md1 I, !)or{,(ll)lfl)l,l(jjflt,i{)l~ :,UtSV(~y frl~~rlln](!nt~Wit,hlllictso(:olll~)lltersfn)iill!,tt”unl(?n{,
olj(’t.llI.iorldtl(l (111 I,l! lIndl,y I1 iIIII,IV{II}(?pnrtevrlnpmi ilt 1.0sAlamos for spv(?ral applicll-
t.ion!i(Wdlll, IrlV), ti~~h,Iv[~rPtS(IIII.IyIIr~IUII(I(!vrlol)w’ntof a comhini]tinn I)rt,l
C,l)(![:I,t’onl(ll,[~r/(lo’,IIl!’t!t,(?l’ wilt] il~l.(’)vl,~lllli[:l-f)l~ro(:t’s’,orfor sp~ctrum unfolding and
COl)V(’I’Ii;lII)01” I“IIIPII(:C f,o nl)\I)rl)(I(l~lo:,ov(~rsus(i[?l)tl)in t,i~lsu(!mA !~IIIn11 l~(!t[l-ril,y

fl(Jf.l If; I,l)t IIUiI1,l~yI)icrntl,ltl(:,I)Cls1)(~(111int,(’rfd(:(!dto ilfl r-~lrxtronics,y’;t(~m,
in~.1udin’1d Ij’}!cthlntll$l[)111:1[’ll(’i(lhlcilllill,y?(’t’. TIIPd(!twctor is cap(Il)lvof’mt?asuriII(I
t,h(’PIII’r!:y of I)(IIXt-dy’, fronl 1(1(1k(~V i[);Ihoul;4 McV, Work rqmrted Ilur(?invnlv(!s
Ih(’(ll’V(’lOlJIII(~rlt,of t,hv(!1(’(:LrolIi(:lli)(lktlllP ntl(l‘,l)(!ct,rm(~t(!r fllnction:;,

dn(i (1~)1111 I rlfotwldT,I(NI‘1I,:;(IIII.10 il 1111’I i t,- I n I i;lllId (l
1’,dt’t’dllfp’d Ill II fi(ll INI It’1 :{ llr’1’llv, 1~(’II(it‘~w Idf’dlld

rh(’ Ilow(’t”I{)[)l)l~t’,!1.1’I. IN’ 11)’1 t 1“11111(’lli, I “1 Illq~l)l il!tlf
lliltt,[’rll!\,l~ow’.~)”ll)ll~,lJlllllf.{1)11I‘, low f’llollllh rot” 1,111~

1! Ilf)ut”i of oll(lt’,1 t. 101) I)l!f,w(u11(’III II” IIP”, .



Operation of ttle In:tTument.—

Several difl”crcnt modes of opera Lion are available on the instrument. They are
1) accumulate data; 2) displn,v beta :,pectra; 3) display integrated dose results;
4) display dose rate results. While the raw data are being accumulated, the
integrated dose and (to:,erat,u,]r~updated periodically.

The L(;llfunctions to displ~y both alphanumeric data and graphics output. For
example, the raw data are disl)lfi.yeda< a plot of nllmb(?rof counts per chnnnel
versllsch~lnnel. only fl[~chann(~ls of data arc displayed at onf? time, and to display
the relll~ininq4[1chanrw!ls Lhr display (:iinhe scrolled. The x-a~~s i; c~l+hrated
in McV and th~ verti(:,]l:,(:al(?can be changed to accommodate the data bein(jdisplajcd.
AI1 do\I!tlnddo~,r rilt.(’r(~r,lllt.si~rrclispl(l.ymlon the LCD. fig. 2 illustrates the
~ll)hanlmw)’i(:;Illdqri]l]h!cdi:,l)la,yIII rPsI)mlsi’to a Sr’-9ilbetd spectrum.

All of I.hcVi]t’ioli:i I!Iodt?s 01” t.h(? instt’lilw!ntar(~ilcccssed through a sixteen-hut.ton
k(’yl)?ll.l.It.i~ iil]lmrtanl.to IIOLI?thfitthe ccrny~l(~t~loperation of tile instrument is
rontrol 1(1(1tt)tx)u(lhth(’‘.of’tw(ircri~v(!lopcdIni.the instrlmrnt.

l)l’1(’I’1 [11 II!’,1)0111 fI WI III rYII. I) IYl(Id (It, I;(JVIIISIII IJ(}t.il [’m~rgir”’:dn[lat wver-al anl]l(”)~)1’
in(i(l(~ll(t,ol{III;IIltC;01 th(’(;(’llll’ll’;llt.(’lll(~)lt,’},Ir(JIv’irl(]IIIr’ft10 (I(!l:erlnin(?the (I(tc(.l.or
t“(~,l](,)l’,~1Illfl[.tiofl.wtli(h wi II IHI iil(ot’l]llt’lli(~(litlto,711unf(]ldint] CO(I(!fo)”[II(!
illt.l’!i).rllllll(.)’O1))’(l(.l”l”[)1 (llil}~:{),

ltll’t“l’’,lloll’,l~ l)t’l.tll~ (If ’1l’(. l.(lt’ 1.() rI(IIIIII;ll ,11111 x I’d(lldl ion i!,1101.itlf;i(ltlifl(:lyr~t..
l\)(’ll)’i’ll,t,l}lllir]llft’fm illlidl’llf1~(’tilIl(llt,il:l(!swill 11(!(!llllll(!r)’,(ll,[’dlIy th(!cl(’t(!(:t~)r
I’[’’,lulrl’.l’lIIIIffiol),I}til ,Ithllfj,,i’, I)f ,1 Il)lx(’[1 1){ ’t,l/(~dllllllil i“i(’ldwill 1)1oit{ll)l,v ~(!f~Ulr’(’
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detectcr. Ferenc Hajn,llof the Environmental Measurements Laboratory (New York)
was lost helpful in ttlt libration measurements at NBS.
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Figy~,~CpP}jQfls.

Fig. 1. Block diagram of the instrument electronics circuits.

Fig. 2. T,ypical Sr-90 beta spectrum with illustrations of the alphanumeric and

graphic displays from the instrument.

Fig. 3. Detector ci~libr,~tionmcasdrements for thr~e energies (375 keV, 1.0 MeV,

dnci2.5 MeV electrons).
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